Participation of high glucose concentrations in neutrophil adhesion and surface expression of adhesion molecules on cultured human endothelial cells: effect of antidiabetic medicines.
Atherosclerosis and vascular inflammation induced by hyperglycemia are important factors in the promotion of diabetic complications. One of the earliest events in the inflammatory process is increased binding of neutrophils to endothelial cells. Since vascular inflammation has been recently reported to be crucial for the onset of atherosclerosis-mediated serious diseases (acute myocardial infarction, stroke), in this study, we examined the effects of high glucose concentrations on endothelial-neutrophil cell adhesion and surface expression of endothelial adhesion molecules. We also evaluated the effects of various antidiabetic medicines on these events. Human umbilical vein endothelial cells (HUVECs) were first cultured for 48 h in the glucose-rich medium, and neutrophils from healthy volunteers were then added and allowed to adhere for 30 min. Adhered neutrophils were quantified by measuring myeloperoxidase (MPO) activities, and surface expression of endothelial adhesion molecules was determined using an enzyme immunoassay. High glucose concentrations (over 27.8 mM) increased endothelial-neutrophil cell adhesion and expression of endothelial adhesion molecules (intercellular adhesion molecule-1 (ICAM-1), P-selectin, E-selectin). These events were protein kinase C (PKC) dependent, because PKC inhibitors, but not other intracellular second messenger inhibitors, significantly blocked them. Among antidiabetic medicines, a sulfonylurea, gliclazide (but not glibenclamide or glimepiride), and an aldose reductase inhibitor, epalrestat, significantly inhibited these events; however, a new K(ATP)-channel blocker, netegulinide, a biguanide, metformine, or an insulin sensitizer, troglitazone, did not. Our data is consistent with hyperglycemia-mediated vascular inflammation through increases in neutrophil adhesion and expression of endothelial adhesion molecules. These events might lead to the onset of atherosclerosis-mediated serious diseases, but could be inhibited by something perhaps, such as gliclazide and epalrestat.